Three-dimensional electro-Fenton oxidation of N-heterocyclic compounds with a novel catalytic particle electrode: High activity, wide pH range and catalytic mechanism 
FTIR analysis
Both the spectra of SAC and SAC-Fe exhibit a prominent peak located at 3451
and 1638 cm -1 , associating with the stretching vibration and bending vibration of -OH. 
Effect of CPEs dosage
Increasing CPEs dosage heightened NHCs removal efficiencies (Fig. S5a) . 
Effect of current density
Current driven electrochemical reactions to generate Fenton agents. Effect of current density on `NHCs removals in the 3D EF was illustrated in Fig. S5b .
Apparently, the removal efficiencies increased as the current density rose. eg. Indole removal efficiency increased from 80.9% to 99.1% when current density when the current density rose from 5 to 10 mA/cm 2 , while the removal efficiency increased slightly and even declined when further heightening the current density higher than 10 mA/cm 2 . The rise in current density promoted the degradation performance, accounted for the generation of more H 2 O 2 and radicals. However, exceeding high 6 current density enhanced the occurrence of side reaction, such as the oxidation and reduction of electro-generated H 2 O 2 at the surface of anode and cathode, four-electron reduction of oxygen. Exceeding higher current density even presented adverse effect on the degradation process due to scavenging radicals by excessive H 2 O 2 , which resulted in the decrease of pollutant removal efficiency. Thus, 10 mA/cm 2 was selected in this study.
Stability and reusability
Successive batch experiments using the recovered samples under identical reaction conditions were conducted to directly evaluate the stability and reusability of the prepared CPEs. Eight consecutive runs were conducted and between each trial, the CPEs were removed by filtration and then washed with deionized water for several times and dried at 105℃. Leaching tests were carried out to assess the stability of the CPEs as well as the contribution of homogeneous phase reactions by leached Fe ions.
The indole solution with the addition of 5.0 g L -1 SAC-Fe was incubated at pH of 3.0 and 9.0 for 120 min, and then the supernatant after centrifugation was collected and divided into two parts. One part was for the measurement of dissolved ions, and the other was used to degrade indole in homogenous EF system.
The concentration of leached Fe-ion was 1.78 mg L -1 at pH 3.0 for 120 min reaction. While the concentration of leached Fe-ion was only 1.02 mg L -1 at pH 9.0.
The concentrations of leached Fe-ion were lower than the EU discharge limits (<2 ppm). When the leaching solution was used in the homogenous EF system, about 7%
